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Abstract 

PURPOSE:To attain a high speed response by retrieving graphic information by introducing a binary tree to a 
system for retrieving graphic information by defining a coordinate to be a key and editing and outputting. 
CONSTITUTION: in order to retrieve the iarge quantity of the graphic information, the binary tree for enclosing 
the graphic information, holding a rectangle coordinate {the diagonal vertex of a rectangle, for instance, 
coordinates of lower left and upper right vertexes of the rectangle) circumscribing thereto and constituted of 
plural nodes (respectively corresponding to one graphic a piece of graphic information) having a priority 
applied respectively by defining the coordinate to be a reference is introduced to retrieve the graphic 
information based on this binary tree. At the time of retrieving, ali the tree nodes are not searched but the 
retrieval according to the priority of the node is carried out. Thereby, the target graphic information can be 
made access at high speed. 
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2.Claim(s) 
(1) 

Calculating co-ordinate of opposing comei ipex of one pair 
of rectangular where itinputs graphic shape data , surrounds 
means aforementn si d sraj hit sis > s e data which vindicated 
in location which mean rfore lent .ne graphic shape data 
which isiemembered is appointed, is circumscribed to this in 
each ever y grap] gn phic shape editor . which 

designates that means which forms binary *tree on thebasis of 
co-ordinate of op> ) . pex of one pah of 

rectangular every of means, aforementioned each graphic 
shape which you remember is possessed asfeature 

(2) 

graphic shape editor . which is stated in aforementioned 
Claim 1 which designatesthat it possesses child node right and 
left where theaforemej > : ii ee consists of 

gathering of root *node and other tree *node , as for 
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aforementioned roof *node and other tree *node isconnected 
under that as feature 

(3) 

As for aforen i i • 1 i _ , 1 e - < 
wliich is. stated in theafore mentioned Claim 2 which 
designates that it is connected to the dummy node which is a 
empty node as special Tetsu 

(4) 

When each node of aforementioned bina ree . opposing 
corners apex co-ordinate of one pair of rectangular which 
corresponds to a certain node n Id (n ). k2 (u ) {However, kl 
(n ) '-= k. (n ) ] . (:al and:.be) with does segment which 
corresponds to mis said node ^furthermore this said node left 
node of a, designating the b, and right node as c, graphic 
shape editor . which is stated in aforementioned C laims first 
or any of Claim 3 wliich designates that node a,b, c satisfies 
following condition as feature 

jpl) 

node a 5 ki (a ) <= kl (b ), kl (a ) <= kl fc ), a*k2 {a ) <=;be, 



P) 

7-K b, a^k2(b)S{ a+ 
/\) 

y~K c, (a+0 )/2<k2(c)^ jS , 
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jp2) 

node b, a*k2 (b ) <= (;al +;be) / 2, 
jp3) 

node c, (a-Kbe) / 2 <k2 (c } <=;be, 
(5) 

As for aforementioned binary *tree , widi graphic shape data 
graphic shape editor- . wliich isstated hi aforementioned 
Claims first or any of Claim 4 whichdesignates that it is 



(6) 

hie sh spe editoi . winch is stated in aforementioned 
Claims first or any of Claim 5 which designates that 
aforementioned binary *tree is notreniembered, witli graphic 
shape data is formed at time of compilation operation start as 
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3. Detailed Description of die Invention 
(Industrial Area of Application ) 

As for this invention, although it relates to general graphic 
siiape editor in graphics * system . doesenlargement & 
reduction indication output and enlargemenf& reduction & 
movement & returning re] - iting c< , , ing & thedeletion etc of 
each graphic .hapeof graphk shap dat of especially large 
scale in the higli speed it regards preferred graphic shape 
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Regarding gei ' v agenc\ A. 

government etoas beginning, it draws in pia.ce of conventional 
method which in mastei . i graphic shape 

data of residential ground figure or other - large scale , with one 
one handwimn j 1 n si kins e >> grap ic "display, 
compiles, release of dravs ing I d< s smaking use of plotter" and 
LBP (laser *beam *printer ) etc, electronic computer system 
for graphic shape compilation is being introduced. 

In ord c g ii f| 1 pe 

compilation system thi . . each hardware whichbegins 
graphic *dispiay , when graphic shape data exceeds output 
enable range (If it is a for example graphic * display , capacity 
of frame *buffer which is suitable to 1 screen 
portion XcHpping doing output graphic shape data . in order to 
be settled inside than inge hat had function which it outputs. 

I" 1 ! • |» C ; licit g 1 

example 1 rube (Pictme)aspect, assuming, that it indicated. 

lies ,n.i 1 i.pi dat c unpil i on the screen , doing 
enlargement coordinate conversion vis-a-vis all graphic shape 
data , it outputtedxltppitig making 1 tube surface amount, (In 
malfunction none ) it can mdicateeorrectly on 1 screen , it 
groans. 

In addition, in order to actualize movement or other 
compilationoperation of graphic shape data with conversation 
form making use of graphic * display „ on thebasis of, 
searching all graphic shape data co-ordinate which with such 
as mouse the display is done making use of kind of system 
which is shown in die for example Japan Unexamined Patent 
Publication Showa 62-57078dhclosure . there is a system 
hich t lecompi] t 

graphic shape data wliich pick is done, administering blink 
etc, re-isindicated in display , inquires yes or no of each 
compilation to die operator . When execution of for example 
movement display it is done with operator .graphic shape 
wliich blink is done this said graphic shape is eliminated by 
factthat with such as tube surface color (background color ) 
superscription drawing itdoes. 

When elimination graphic shape ispil to graphic shape 
colored part amount other thantube surface color, with 
aforementioned elimination, tooth comingout section is 
caused in portion . In order rejuvenation to do this tooth 
coming oat section, aftereliminating, as shown in for example 
Japan Unexamined Patent Publication Showa 
60-173677disc itl tube urface color graphic shape 

data which Mipc ipti i • done is searched from all graphic 
shape data with the graphic shape which was eliminated, hi 
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only aforementioned tooth comitis c i ! ic-mdicates 
portion oi aforementionedelimination graphic shape with 
color of this said portion . this tequiring. after if rejuvenation 
doing display screen which hadhecome tooth coining out, it 
indicates graphic shape I .-done in movement 
destination , it completes movement operation . 

( Problems That Invention Seeks, to Solve ) 

But. next kind of problem occurs regarding tliis conventional 
p t lii< i 1 ' onij ii t n system . 

p it t must in 1 _ [ j lata and len -. > j 
of drawing doing,being something which occurs, only portion 
of graphic shape data of large scale tei h ding all graphic 
shape data must output, even with when it does notbecome 
with object of indication and release ol di c.\ nig. because it 
means that indication and output time become slow in 
unusual . 

As for 2 points eyes, when compiling graphic shape data with 
conversation form . beingsomething which occurs, because of 
rejuvenation after pick , ehnnnatmgand rnoveme 1 _ 
shape , because tt is necessary to search all graphic shape 
data , retrieval time becoming long, responsiveness is bad, it 
means thatbecomes also cause of mi sope ration . 

3 points eyes, in order n ea i of alxn e-n ; rtk ned - ! 
problem , toguarantee responsiveness , manage graphic shape 
data ot large le mi i isti V be ruse it is not \ ossible. to 
compile, dividing into gi iphic shape data file of the small 
quantity (suitable amount ), you must compile individually, 
because of this , as forkind of graphic shape data, etc which 

■ii boundary . Because it is 
housed in graphic shape data file etc of plural , when said 
graphic shape data ismodified, it means that it becomes 
necessary to compile is gi , data of plural multiple 
times . 

As many as 4 points eyes, only indication and output of 
graphic shape data unit which is divided due to reason which 
is similar to 3 points eyes,mtegrating these because it is not 
possible, tiring which does indication and output which it 
continues is difficult to the unusual . 

this way. if with conventional graphic shape compilation 
system , lumping together gr aphic shape data of large scale , it 
tries to handle, extended • tche beca eit is inferior to 
responsiveness . vis-a-vis operator qtiite 
becomesinconvenient. 

On one hand, in order to guarantee responsiveness , dividing 
graphic shape data . ifyou handle, there was a problem that it 
can force quite complicated jobwhen compiling graphic shape 
data , it cannot output gi i] hie hape tincture information 
where \ is u , aii ,iood 
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(bjecti e ol his un e iti u solve • ol i, j n < i sten i fi i 
way rmtihecently, monistic rn magi men* & compilation and 
output etc of the graphic shape data where visual recognition 
is good of responsiveness j erafoi ire to offer 

graphic shape compilation - ten which is satisfied. 

(means in order to solve problem ) 

With this inve ion , exj ision in leri e irch graphic 
shape data . graphic shape data issunounded, icttvU'.'«l a 
co-ordinate (co-ordinate of lower left , top right apex of 

^ rectangular of 
rectangular p . i to that is kept thebm.jry 

*tree which configuration is done is introduced with node 
( Each one corresponds to graphic shape data of one ) of the 
plural which attaches each pri< \ i 1 itti co-ordinate 

a ■ efei ;nce »raphic shape data is searched on basis of this 
binary *tree . 

At time of searching, it is not to search all tree *node . 
searchwhich you follow priority order of node is done. 
Among rectangular co-oidinafe ft Inch surround graphic shape 
data as key which shows the priority sequence , xco-ordinate 
[peaa ]. or [peaa ] of yco-ordinate is issed. 

Furthermore segment co-ordinatt 1 hei - gj iplnc shape data 
exists corresponds to each node . Below, construction is 
defined. 

kl(n),k2(n): 

xco-ordinate , or yco-ordinate of node n [peaa j. However, kl 
(n)<=k2{n) 

:ai and: be: 

segment which corresponds to node 



node 
b: 

L eft node of node a 



y— K a ©*ry-K 

1) 

7~K a i^LT, kl(a) £kl(b), kl(a)£kl(c)ar 



Riglit node of node a 

As description above under definition, each node of binary 
free < 1 'lie thi iir enti< n satisfie , condition) elov, 



Vis-a-vis node a ; kl (a ) <= kl (b ... kl (a } <= the kl (c );al 
<=k2(a)<=the;be 



/~K b IzftLX. a Sk2(b)^( a + 8 )/2 



Vis-a-vis node b, fhe;al <= k2 (b ) <= (;al +:be) / 2 
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3) 

(a + 0)/2<'k2{c)£0 
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In node c confronting 

(;ai +;be) / 2 <k2 (c ) <=;be 

By applying to recursive above-mentioned condition , 
vis-a-vis the all node of this tree , binary *tree it is something 
which confi gut itiou it i, possible. 

Following to this construction , yon sear ch node , yon search 
unnecessary by the check doing sub tree where it is not 
necessary to search, graphic shape data of objective it is 
something which it can decide in high speed . 

[Working Principle ] 

it time oi lin 1 i ' t f i 

of day access can bedesignated as high speed by not searching 
unnecessary data making use of thea tore-mentioned binary 
*free structure . 

(Working Example ) 

Below, 1 Working Example of this invention is explained in 
detail. As for Figure 1 . being something which shows 
configuration of graphic shape data with this invention , as for 
same Figure (A ) as for figure and periphery (B )whieh show 
1 example of binary *tree it is a figure which shows 1 
exampl exemplaty gra x group whic 

displayed with aforementioned binary *tree . Figure 2 is 
system configuration example vhkh exec t a\ 

In beginning, rei irring I Figure 2 is tth thi - invention 
concerning the conceptual configuration of conversation 
shape graphic shape editor , you express. Input of graphic 
shape data to graphic shape editor of this invention . using 
graphic *display 1 1 and the keyboard 12 etc, starts 
conversation form graphic -h ipe comj u . rogi mi which 
is housed in the electronic computer 13, inputs various data , 
while program and - i guse of mouse 

14, light pen 15. digitizer 16. keyboard 12or other various 
input instrument (co-ordinate input means ). 20 is batch type 
input dev ice . 

program i h irted, ind es graphic h> 
{ residential ground figtire of for example Hitachi City 
Omika-cho 1-Chome ) which you bw disp ofoperatoi 
hi graphic ^display 11. 

Case of indication, all graphic shape data (Hitachi City all 
residential gr< dfh i which are housed in secondary 
storage 17 it searches graphic shape data (Large you see I 
-Chome 1 which has r eading . display , administers suitable 
coordinate conversion {Enlargement & reduction and 
conversion to coordinate system of hardware ), outputs to 
graphic *dispiay 1 1 . 
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perat n screen indicated, with tin 

program and conversation form , does compilation (Addition 
of aew house and deletion etc of ] . tsdeniolished) 

of graphic shape data by giving the display making use of 
various input instrument . 

When for exai i near } >ne drawing , \\ lien on 

graphic *dispiay 1 i . desired origin and tlie terminal click are 
done making use of mouse 3 4 cie . aes is addedis 

indicated, hi tddition b\ fact that cm f i lear part which 
is alreadyindicated is done click , linear part is done pick , 
theaforemenfioned linear part is deleted, or, furthermore by 
fact that tfaeother location is done click , linear part is moved. 

program following to each j, n_f' liectu 103 rati <\ 
indicates graphic shape in graphic * display 1 1, renews 
graphic shape data . When there is a display of compilation 
end from operator , housing the graphic shape data which is 
renewed in secondary storage 17. it stops program . 

In addition, from midst of data which is housed in secondary 
storage 1 7,following to display of operator , (for example 
Hitachi City large you see 1 -Chome residential ground 

1 i essed also 1 lefi 1 1 i dec ' 1 

outputted to LBP18 and blocks 19. Consequently, you express 
concerning configuration of gj - I 1 la ta of this 
system . 

Figure 1 (A ) binary *tree (Below, tree you abbreviate ) shows 
structural example of 1 with dhs invention , the same Figure 
{Biii ome -thing which illusti rapl , 

data I vvhichii displa ed with this tree 

Here, each node 3 of tree respectively corresponds to 
theindrvidual graphic shape data 4, (It mentions later 
concerning data which is included in node 3, ). corresponding 

• inpi hown witii round frame 1 , timerai 5 
which was inscribedon left (Or right) of each node and round 
frame attaching numeral 6 whicl < ed to left top of 

in In iua3 gr q hi< hape Lata 

However in tliose where j*i is included, grapliic shape data 
(With example of Figure I , diamond shape graphic shape ) 
which has minimum xl (j ) (However. j*i '} corresponds, in 
addition as foi 1 sht node -■ th I inaiy *tree to right side 
child node which diverge 1 , i', 1 2(k) (However k*i ) is 
included in segment [N/2+1 .N ]. graphic shape data (With 
example of Figure 1 , rectangular graphic shape ) whichha,s 
minimum xl (k ) (However, k*i ) corresponds. 0, 
normalization are made integer co-ordinate of M]. As for root 
*node 9 of tree , graphic shape data (With example of Figure 
1 , curved ihie grapliic shape ) which has minimum lower left 
co-ordinate xl (i ) in graph ii hape dal I ich graphic shape 
which is shown in namely, Figure 1 (B )) of plural where top 
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riglit co-onlm te x2 (1 t- < el < e 1 i segii -lit [0, N ] 
corresponds As foi lets no ie - s itli ih %v free to left side 
child node which diverges) of root *node 9, in segment 
[O.N/2 ] x2 (j ) 0, N]/ xco-ordinate of lower left , top right of 
one pair angular line of rectangular 7 w hichoutside support is 
made individual graphic shape data (Below, xl (i), x2 (i ):t- 
1,23*** etc yon abbre at I you havefollowed 
construction of tree to segment 8 < cc -oidinate 
whichcone spends to each node . Furthermore here, in order to 
make explanation simple, as for the co-ordinate space which 
all graphic si lata has vn in Figure I (B ), 

As understood from explanation above, general definition of 
this tiee structure is following, it groans 



As for root *nocie of a certain sub tree , x2 (3 J is hicluded by 
tlie segment [;al and: be], graphic shape data which has 
minimum xl (1 ) corresponds. 



IU I5^~~ h - J~~ K<0 & y~K I* ,2 181 [ a ,( a + 



As for left node of aforementioned root *node . in those 
where the X2 (j ) (j*i ) is included in segment [;al, (;al +;be) / 
2], graphic shape data which has minimum x I (j ) (j*i ) 



f -(Oq&y-Kfi , EBu[(ff + .8 ) 2-1. 0 ]IZ x2(k) 
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As for righ iode . < k ) {k*i ) rs included in 

segment [ (;ai -s-;be) / 2 + l,;be], graphic shape date which has 
minimum xl (k ) (k*i ) corresponds. 

In for example Figure 1 , it is a dummy node in order to make 
operation of deleting root node 9 easy. Each node of tree , as 
shown even in Figure 1 (A *. surrounding poh i I 
graphic shape in order to keep this said graphic shape data , 
co-ordinate . of the left top , tight bottom of rectangular which 
is circumscribed and pointer to graphic shape data (start 
address , data length of for example memory ), has kept 
pointer etc to child node of left or right . In addition, when 
graphic shape depends on drawing order as output result , the 
node also pointer etc of two-way which coupling is made 
drawing order can be kept. In order for all sub tree to satisfy 
above-mentioned definition, the sequential repeatedly 
applying to ail .graph c - i - 1 tB >, those which 

configuration are done, are binary *tree of Figure 1 (A ). 
Furthermore, as for node 10 which has root *node as child 
node ,tree operation 

You explain tree traverse and node operation next, before 
explaining the entire operation of this invention . first, 
concerning protocol of searching graphic shape data which 
uses binary *tree which becomes center of operation.adding 
and deleting grapliic shape data , hi importance. Furthermore, 
on explai ften : nee ug example ' ' plie 
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these operating sequence loc^ci , * tiee of Figure 

1 . 

First., rei _ <> " i 1 i which in Figuie 4 mi 

expressconcemmg -: irchina graphic shape data which yon 
follow construction of the binary *tree . 

As shown range which it should indicate m graphic *display . 
in the Figure 13 . range 32 of [XI. Yl] x [X2,Y2 ] of (map of 
for example Hitachi City entirety ) on region 30 [0, N ] X [0, 
M ](for examp! , i ge see and 1 -Chome range where is 
included) with ra zh thing (In Figure 13 , 

those which are displayed with code 34. 36. ) where all . or 
part of graphic shape data whichit lias been about to indicate 
is a range of [XI, Yl ] x [X2, Y2 ], from themidst of all 
graphic shape data . 

As for tree traverse ( Search) whets searching, it designates 
aforementioned, co-ordinate XI .YLX2.Y2 which is given as 
reference . it does co-ordinate of rectangular area which 
surrounds each graphic shape data In compari soi v ith this. In 
addition, it does tree traverse , fr om root *node of this said 
tree . node (node which presently is in midst of searching) 
which it traces is done n (401) with, segment [;al 
andibejwhich corresponds to node is done [0, N ] with, (402). 

If next, node n which is in midst of searching is empty node 
or and you rephrase, whether or not which has child node 
whichit should trace next is done check , (403). If it is a 
empty node , 410 it decides, it is not a empty node , 404if 
decides. 

Here, lower left of rectang J i suj i oun :1s graphic 

shape data whichcorresponds to retrieval object node and 
co-ordinate of top right comer , like Figure 1 (B ), (XI (n ), 
Yl (n ) }, {x2 (n ), yl (n ) } with it does, furthermore xl (n ) 
<= x2 (n ), the yl (n ) <= y2 (n ) with does. 

In addition, tree traverse , as been clear from explanation 
below, doeswith depth priority. If you rephrase, decision of 
403 being negative , if there is a child node in search object 
node , tree is traced to lower , m orderwhich is traced node 
and segment aie remembered with stuck (Pushdown) system . 

As been clear from configuration of binary *tree . if lower left 
xco-ordinate xl (n ) of the rectangular which present search 
object node has is right side (rectangular 38 of for example 
Figure 13 ) of output range , {X2 



In addition, if it is a left side (;be <X1 ) of terminal (;be) 
power output range of the segment [;al and;be] which 
corresponds to present node . because sub tree of less than 
that it becomes all left side , namely out of range , it does not 
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search{ condition o: ' I 

It decides (405) whether or not i , gu n which node has 
conceminganything except node which makes out of range 
with decision 404 thede; eription tbove, is inchided in output 
range [Xl.YI 3 x [X2,Y2 3. If decision of namely. 405 is 
in 1 1 i i in < i rang 1 j e whei 
hand, .same decision is formed is inside range.you keep (406) 
as object of output 

Consequently, push (Input) it does present search object node 
and segment [:ai and: be itl icl em nd (407), 
calculating [:al and;be] segment . traverse it makes node on 
left and (408 and 409), it returns to decision 403. 

V time >f this decision of 403 is formed, is not a node and if 
it is decided, that if is a empty node , stack decides theempty 
whether or not with 4i0. When being decided that stack is not 
sky, (410), [poppu 3 it does the stack and (41 1), traverse it 
makes node right and (412 and 41 3), itretums to decision 403, 
repeats decision and operation after 404. Result of decision 
403 being affirmative , there is not a node and (With empty 
node >. furthermore result of decision 410 and stack are sky 
with the affirmative , if it is, ends because it means thai 
searching concerning the all desire node . treatment is 
stopped. 

Consequently, referring to flowchart which is shown in Figure 
5 f youexpress concerning formation and additional treatment 
of the tree *node . a, ;ai, the;be and x, y etc are similar to 
supposition i.' e i 1 lementioned search process . In 
addition in order to actualize node formation operation 
more il I e start fre merit from node of dummy which 
has the root *node on left. 

It designates node wliich it should insert newly as new 
it" 1 lov tug to construction of tree , it traces each 
node . namely, Pn is done dummy node (Figure I 10) with 
and (502), left node of the Pn set is designated as n, (503). 
flag value which shows "Left" in in is done set and(504), (0, 
N ) set is done in segment (;al and:be), (505). 

If with following decision 506, n check does empty node 
whether or not and it is not a empty node , it decides 507. In 
tins decision 507. if lower left xeo-ordinate xl (n ) of 
rectangular of pre ait se in it object node , is large in 
comparison with lower left xco-ordinate x 1 (new ) of 
rectangular of the node which it should insert, because 
location which it should insei tis location of reality node , 
present node to attach each pointer of node which it should 
insert and to exchange both node .by oh aging 5! i and 509) 
It makes node which should insert present node (510) 

Furthermore, if top right xco-ordinate x2 (ne w ) of rectangular 
of node which it shouldinsert [:al. (:al -ribe) 23, is included, it 
is inserted in sub tree left and (512,513 - 515),is not so, it is 
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inserted in sub tree right (5 12.516 - 518). 

Because lastly, node which it should insert is formed (5 19), 
by allmeans as leaf of tree it ends (520) treatment with child 
node on left and right as empty node . 

i.s other exam e *node opeiating rocess 

concerning deletion processing of node .referring to flowchart 
of Figure 5 , you explain, n, ;ai, the;be and xl, yl etc are 
similar to theafoj en nt 1 sup; tion . In addition, also, it 
is similar to earlier description from node of dummy to start 
treatment, (602 - 605). 

With aforementioned search process it searches, decides node 
which it should delete L a ! 601) \sfor 

node which makes del as for this tree , following todefmition 
and technique w i ich ,! ; l j ' < k i > [ >ie lec.tuse 
configuration it is done, with technique which is similar to 
tune of node formation, following to construction , by tracing 
tree (606 - 6 1 4), you canseareh location (Patent node Pn, left 
and right distinction dn of del ) of del. 

] v. >. lei is discovered, del is deleted from 

tree . construction of namely, tree was maintained, *, 
description belowrequiring. if replaces node with child (Left 
and riglit) node of del. There is not right node of dei. when 
(Empty node ) (616), or. rectangi i . eft xco-ordinate 
of left node of del 1 i mail in com] ui >n with the 
rectangular lower left xco-ordinate of right node , it replaces 
(618), with left node of del. Replacement in this case 

1 2< e t node ofthe dei in parent node of 

f prates right node el i ght node of left node and 
(625 and 630), does with thething (629) which keeps pointer 
of left node of del in the del. 

In addition, when it replace.-, with right node of del, itdoes 
also (617 and 618) in same way, (619 - 624). 

this requiring, one step one step it replaces node which it 
shordddelete facing toward leaf and (615), being a place 
where leaf node is deleted, (631), this treatment ends. 

Next, warp and weft of state of U ee is expressed on basis of 
graphic shape data which is shown in Figure 1 , concretely 
through eachoperation of aforementioned each compilation 
operation, novel formation, addition and deletion of namely, 
graphic shape data . 

First, when graphic shape data is formed anew, being 
attached, example.referring to Figure 7 and Figure 5 , you 
express. When graphic shape data is fomied in novel , first, 
U ee *aode 10 of dummy is formed, (701). After that that 
graphic shape data of Figure 1 2 if was inputted (Each apex of 
I i _ i ! , e iaph ith l s 

example mouse 14 click doing to depend ) by the operator 
when supposition it doe, circu ctaagular 



Page 1 1 Pate »® tartan KM line Translation (US Patent 6,490,548) Transit la man 4 ^ i i i t 7 « 



M*f {xl(2).yl(2)}. (x2(2), y2(2)} £ JJifoT, 

#Lfcy-K£ uew«2:W~Ksi;U501},Pn £ 
m 1 g!»-$fS~/~K 10 <hLT(502k W)—C>£. 
Jt£lT&0(702) 0 

C©i§#tt. Pn /— K)©***©-/— 

TO#&i±if^/~Ki:&oTi^fca6,n (c 
tt^/~KAHr><h$H(503), 504-505 
iL S^f^-Kflf A $13, Pn(-£'5~y~K)© i 
nf-S)/— K(= new(-®©/~B£^ht(519) 
(703). new K* n SE/~K"IC-fe-yht' 
§{?20)(704}*?7«5 o «±-Cf, »©tfr 
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c< -ordinate jxi (2). j 1 (2 % i } seeking the(x2 <2j.}2 (2) ! 
from graphic shape data , it houses in new node 3. 

new (- node of 2) with tt does node whs is mi sed rud after 
tlie this , in accordance wife flowchart which is shown in 
Figure 5 , (501), with Pn as dummy node 10 of Figure 1 (502), 
it forms tree , (702). 

In case of this , Pn node on left a:id right oftdummy node ) 
does not exist beean t \ ecomes empty node , empty node 
set is done to a and (5 2 504 >5 set d^es 

new {- node of 2) at once in in (- Left) node of node insertion 
process , Pn (-dummy node ) and (5 1 9) (703), left of new, 
right node does (520) 1 704)whicli " set is made empty node ". 
At above, protocol which forms graphic shape data 2 novel 
ends. 

Next, graphic shape data of 3, 5 and 1 it shows in Figure 1 , is 
inputted by this order from aforementioned state when 
graphic shape data is added.being attached, referring to each S 
th , 9, 10 figures, explains. 



lzm\ (|)£tt«iUfcy-K£ new «hL(501), Pn 
%W 1 [3©?*5~-A~K 10 &LT(502K l 7'j-© 
*fef££?T&9(802) o 

Z<Dm-£ti&, Pn ©^Z-KlCli^—h-y—R® 

©/~K)6H^h£tiT^§fcto> « izit Zm; 

— K3^-fevh^5f503). 504~505 ©SlMLn 

xl (new) fx 1 (3)} t x 1 (a) { -xl (2) } t £ it $6f h 

(507), 

xl(new)<xl(n)T?l*#L V&U Pa \Z u(-@©y~~ 
h*)£-fe^ht(51I), x2(nfiw)i(OT + jSy2(- 

N/2)£J£igcf£(512}„ x2(new>£( a +/3 )/2 T?& 

$©-e s n ©2e©/~K(£/~K)£ n iL(5i3), 

[ or . fi ]iz[ a ,( a + 8 )/2}( - [0, N/2 ])hiz y h L Tf 5 
14), m i^^f ^■t^^^fI^-tr>yh(5i5)-r^(so 

3). 

nu-c n {z[£&;~~miz-^znxi^zttf 

m&(5Q6WX\ /— KflP 5 19. 520)£ 

5(S04, 805), /-KlfA^li, If tlll^«l#^ 

^-tr^u mmmLtzj~mz^mo> 

t^*-r,)^-fe-yr-t^(805). 



graphic shape data being inputted, after forming 
circumscribed rectangular co-ordinate , ithouses in new node . 
It designates node which houses 3 after this , in 
accordaucewith warp and weft figure which shows in 
flowchart and Figure 8 which areshown in Figure 5 , as new 
and (501), with Pu as dummy node 10 of Figure 1 (502), it 
forms tree , (802). 

In case of this , because root *node (node of 2) set is done to 
theleft node of Pn, node of 2 set is done to the a, (503). After 
treating 504 - 505, as for n namely node 2 it is nota empty 
node , because (506), xl (new ) {-xl (3) } with xl (a) {-xl 
(2) } iscompared (507). 



Because xl (new ) <xl it is not a (a ), n (- node of 2) set 
isdone in Pu and (5 1 1), after that x2 (new ) with (:al +;be) / 2 
(-N/2 ) arecompared (512). Because x2 (new ) <= (;al +;be) / 
2 is, node (Empty iiode ) on left of the n is designated as a, 
(513), [;al. (;ai -hes / 2] (- [0. N/2 ] > with set making the[;al 
and:be], (514). flag value which shows left in in set 
(515)(803). 

Consequently, it understands that empty node set is done to n, 
because (506), aode insertion process (519 aad 520) is done, 
(804 and 805). After node insertion, in order to keep drawing 
order, in node which houses 2, node ""pointer (Next 3 of 2 
shows fact that drawing it is done. ) of 3 is done set , on one 
hand, the node *pomter (3 ago 2 shows fact that drawing it is 
done. ) of 2 set is done in node which houses 3. (805). 

Because ol r i mes possible dieat _< c shape 
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data in drawing order, is inputted by kind of location where 
_ pliic !;.■.:>■. . n, tiled u] drawing d >ne rputted t 
becomes possible to indi< te. On re <i jle s > h ch is pamted m 
for example red color , character A. B. C etc and the drawing 
it does with white , or other thing i 1 te la.size thee 
character becomes poww nsequeni % inseifion ) n e 
when graphic shape data of 5 is i I ne in same way 

as case where 3 is inputted, following to waip and weft figure 
which shows in flowchart and Figure 9 which areshown in 
Figure 5 . 

With node of namely. 5 as new (501), tree formation tsstarfed 
from node of dummy (502 - 505) (901 and 902,}. Because as 
for n with node of 2 as ft » ! ision nuuttamed , xl 

(new ! {-xl (5) } with xl in ) {-xl (2 i } is compared (507). 
Because xl (new ; <xi it is not a (u ,), 11 set isdone in Pn and 
(511), x2 (new ) {-x2 (5) } with (;al +:be) / 2 (-N/2 ) are 
compared{5I2). 

- [N/2-M, N ] Witii set doing, (517), flag value which shows 
rightin in set (5 t i. Becausi 2 (new t t il + bej 2 
name aforementioned dec 1 2 5 i _ , f 
done in riglit node (Empty node ) of the a, (516), in [;ai 
and;be] [ (;al +;be) / 2 + l,;be] 

Consequently, empty node set bemg done you understand in 
n, because (506). node insertion process (519 and 520) is 
done, (904 and 905). After node insertion, pointer for drawing 
sequential retention isformed. Namely, in node of 3, node 
♦pointer of 5 is housed. As a result, as in Figure 9 shown with 
906, node *pointer of 2 it shows graphic shape feeling strong 
of 3 ago and two of node >c t f5thefol 1 ng g 
shape data of 3 is shown are kept in 3. In addition, node 
♦pointer of 3 set is done in node of 5, (906). 



Insertion of node for graphic shape data is done in same way 
as thecase of graphic shape data 3, 5 which is mentioned 
earlier, following to waip and wi ft fig ire v Inch shows in 
flowchart and Figure 10 which are shown in the Figure 5 . 

With node of 1 a.s new (501), tree formation is started from 
node of dummy (502 - 505) (1001 and 1002). Because here, n 
is node of 2. not to be empty node .because (506). xl mew 1 
{-xl (I) } <xl (n ) {-xl (2) } (507), left of newjeft node of 
each n (node of 3 ), right node (node of 5) set is donein right 
node , (508) (1003). 

With this step , as for left node of new node of 5 the set is 
done, to node , right node of 3. Next, new (- node of 1) set is 
done in in (- Left) node of the Pn (-dummy node ), ( 509) 
(1004). And, n and new are exchanged (510) (1005). In case 
of fins .. « becomes node of 1. new becomes node of 2. In 
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other words, w-hen node * entrance it is done in location 
inmiddle of tree , exchanging node which it should insert jt 
traces tree in same way as time of node insertion of3 and 5. 

Namely, because set to do n (- node of 1), x2 (new ) f-x2 
(2) } <= (;al +;be) /they are 2 (-N/2 ) in Pn. (512), in n left 
node of the n (node of 3), [;al, (;al +;be) . 2] (- [0, N/2 ]), flag 
value which shows left in in the set is done in [;al and; be], 
{513 - 515) (1006). Furthermore, it decides n (- node of 3) to 
similar, (506). Because xl (new ) {-xl (2) } <xl it is a (n ) 
{-xl (3) }, (507), left of the new (- node of 2). left of n. each 
set it does right od ge r empt node )in light node aid 
(508) (1007), new and set doing in (- Left) node of Pn (- node 
of 1), (509), it exchanges n and new, (510){1008). It has 
become node of node , n- 2 of new- 3 here . 

Consequently, n (- node of 2) set is done in Pn, (511) (1009). 
Because x2 (new ) {-x2 (3) } <= (;ai +;be) / they are 2 (-N/4 ), 
(512), in n theleft node (Empty node ) of n, [;al, (;al +;be) / 2] 
(- [0 N 4 ] l flag lue ich -hows theleft in in set is done in 
[;al and;be], (513 - 515) (1010). 

Because n is empty node . (506), in in (- Left) node of the Pn 
(- node of 2), new (- node of 3) is done set and (519) (101 1), 
left and right node of new set is designated as empty node . 
(520) (1012). 

After above-mentioned tree generation . drawing sequential 
pointer , with the protocol which in u > wl icn inputting 
3 and 5, set isdesignated as node of 1 and node of 5, (1013). 



embodiment as last, when graphic nape ta i deleted, being 
attached, youexplain below. 

When graphic shape data is deleted, co-ordinate (click does 
vicinity of graphic shape which becomes deletion object with 
such as for example mouse , location which) which operator 
inputs on thehasis of. it decides tree *node which corresponds 
to object gra guse ol tiee search 

treatment which is shown with Figure 4 , with tree *node 

eletionpro sin 1 1 i ' ' . ^ ig it deletes 

node ,rurthennore deletes also »raphh i ipe data 



As expressed in detail above, with this invention , when 
forming tree ,2 is divided only pass of one it passes by 
branchwhich, to every node . Namely, for node insertion of 
one , because only one Motomichito leaf it traces from root of 
tree , quantity of node winch is traced, when all node several 
(Quantities of namely, all graphic shape data ) are designated 
as K. means almost to be possible to be a log2K. 

Therefore, 17 times it has become possible even with when all 
graphic shape data is large number of 100000 to complete 
operation with node sea t s 1< 2 100000) 
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When tree aiid g 'I pe data vhich are shown in Figure 
I areremembered, co-ordinate on right bottom side of 
diamond shape of graphic shape data of2. are given, as 
deletion object until graphic shape data of 2 is 
ieiet i e: imp] concerning warp and weft . is expressed 
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X^^iCn(-l), [ff,^](-[0,Nj)?- 
^r>;xLTS^L(4Q7k n (Cn(-;T)0/~K)0 

[ a . . j8 ]IZ[ a ,( a + ,3 }/2](-[0,N/2])$-rivhtT(40 

n( ~ ®0 J— K) I* ^/™K^f*^<(403), X2 > x 
1 (n) {-xl (2 ) } *vO Xl< /3 (-N/2 >T? y (404), [X 
I, YlJx[X2, Y2Jfc[xl(»), yl(a)Jx[x2(B), y2(n)l 

X«f#L(407), u iZ n 0>£/~K(®d>y~K)«fcfr 
-b^hU408). f )/2]f-~[0,N/ 

4])£:Lfc8L 3ft/#l5t 403 ^gSS, 

a>x\ x$v9$*v7Lx;~f.&mm)£ 

t n,[ a , £ ][C-fe'yht §(4 1 1), C©B# ©n !±®<D 



First when co-ordinate which is inputted is done (x, y ) with, 
with fhe N/4 



These condition on basis of, it shows concerning example 
whichtraces tree which is shown with Figure 1 in accordance 
with the flowchart which 1 how 11 fi in Figure 4 , 
Furthermore, which way trajectory whether tree is traced of 
isshown in Figure 1 1 . 

It decides whether or not XL Yl *X [X2, Y2 ] with [xl (n ), 
yl in ) 1 x [x2 \a ). y2 i'n .) ] (11- 1 ) with region is piled up of 
(405). Because these region are not piled up, n (- 1), push 
doiiig[:;d and:be] (- [0, N ]) in stack , you keep and (407), set 
you do left node (node of 2) of n (- node of 1) in a, (408). 
And. in order set to do segment which corresponds to 
thefollowing node , set doing [;al, (;al -i-:be) / 2] (- [0, N/2 ]) 
in [.al and.be j. (409), it remntsto decision 403. With. Figure 
1 1 smell, as for node 1, 2, 4 of double circle, as for the node , 

1 Shigemaru where gra] ^ rches <ieletion 
object whether or not node 3, 5, itis a node which is searched 
with process of tree traverse . In addition, node 6, 7 of triangle 
framework is node which isnot searched. In addition, 1108 is 
arrow which displays order which traces node . First, n root 
*node (node of i) with is done and hi flowchart of the Figure 
4 , (401), [;al aud;be] is done [0, N ] with, (402). As for n not 
to be a empty node with root *node , (4(8), furthermore 
because X2>xl (n ) {-xl (I) } and it is a XK;be (-N ), (404), 

2 >} and (404), [XLY1 ] x [X2,Y2 ] with [xl (n ), yl (n ) ] x 
[x2 (n ). y2 in ) ] (n- 2 ) with region ispiied up with XK:be 
{-N/2 ), because (405). node which is shownwith n is node 
which is searched. (406). -xl As for n(- node of 2) not to be a 
empty node , (403), X2>x 1 (11 ) 

After [;al, (;al +;be) / 2] (- [0, N/4 ]) with making the;al and 
the;be), again it returns todecision 403 . Furthermore push 
designating n, [:al and:be] as stack tosimilar, you keep and 

(407) . left node of n (node of 3 i with fhe set you make 11, 

(408) , 

As tor n (- node of 3) not to be a empty node , (403), (404), in 
addition the stack is not sky- with XI >;be (-N/4 ), because 
(410). stack [poppu ].it removes node . segment and set makes 
11, [;al and;be] (411). As for n at time of this as for node , [;al 
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[a J ]i*[o,N/2]T?ft-5 B 

[<x, ,8 ](;:[(<*+£ )/2+l. £ ](~ [N/4+LN/2])£-fcr 
•yhf 4(413), 

K *j5t 403 ^MoT^y~~£fc<t*&, Z0tti* 
t a( - (4)<23 y-~K) S2 /~KT?li^<(403X X2 
>xl(n)(~xl(4))j^O XKjS (-N/2)-C^U(40 
4), [X(sub)i, Ylj x [X2. Y2]<b[xl(n),yi(n>]x[x2 
(n), y2(ji)](ii-4)tttM^^M^e.^LH405) o 

^tl&lC, XS^IC n,[ a' . 0 jZJv^LXB 
f#L(4Q7), ii fc n 02E/~K(^/~K)^-b-yhL 

(408), [ a' , 0 }\Z[ a , (a + 0 >'2](~[N/4+L(N/4+ 
l+N/2)/2})^-b^htr(409). fflSt 403 ^M&o 
^©fi^ii, ii COggy— KT?fcy(403), X*?£ 

h\ KM*9tyaiL,n,[ff , ^ ]ic-fe'yh-t^>(4l 
i), ; c©8#® ii !i(4)©y~FTfey,[a,iS3li, 

[N/4+1 ,(N/4+ 1 +N/2>2 : c &i> , 

d ic ii ©*f/— K(ffi;/— H)*-bvm4i2), Ca, 

0 ]lZ[(a+0 )/2, ,5 ](-[ (N/4+1-KN/4+1+N/2)/ 
2}2+l 1 (N/4+I+N/2)/2])$-b->hLr(413), $![?£ 4 

03 ^m% u 

-K^^^yfflL.iaa'^^lfc-b^ht^i 

1). ZCDf$© n te(|>tfV~H\ [a, /? j(*[0, NJT'fe 
ii $ ii ©£/~KY©y~K)<tU4l2)4a, 0]£ 

[( « + £ 3(-[N/2.N] 4(4 1 3), * © 

¥1% 403 ^mz> 

nC - (5)/~~K ) f tW.y ~~ Ktf <(403 ) v X2 <XI(n) 

( ~xi(5)} -efcy f404). x^^^f*^(4io)-efe§ 
«i©»:J;oT, »l&***<OEUfM!*fR!*, 

OXD 0 tfc ^0 4 £ t # 4 „ Z 

'vy-h^^-xfloasiLrssfcLfcy-K. 
\zit. ;~fz t\z2K$titi&<n. i oo)/ui 



andtbe] of 2 itis a [O, N/2 ]. 

Right node (node of 4} of a set is done in n and (412), [ (;al 
+;be)/2+ L;bej (- [N/4+1. N/2 ]) set is done in [;al and;be], 

(413). 

-xl (4) and (404), [X (sub ) 1, Yl ] X [X2,Y2 ] with [x 1 (si ), 
yl (n ) ] x [x2 (n ), y2 (a ) ] (a- 4 ) with the region is not piled 
up withXK;be (-N/2 ), (405). Furthermore, returning to 
decision 403. it traces tiee At ti i f foi u (- node of 

4) not to be a empty node .(403), X2>xl (n ) 

Therefore, push doing n. [;al and;be] in stack , you keep and 
(407), set yon do left node i Ernpb u >de j of u in n, (408,!, the 
set doing [;al. (:al +;be) / 2] (- [N/4+1 . (N/4+1 +N/2 ) / 2]) in 
[;al and;fae], (409), it returns to decision 403. 

Because with !•>;;> s l i sd c on 103} L is toi stack it is not 
asfcy widi empty node of n, (410), stack [poppu ], it removes 
node , segment , set makes n, [;a 11 1). As for n at 

time of this with node of 4, as for[;ai amlbe], it is a [N/4+1, 
{N/4+I+N72)/2j. 

set doing [ (;al +:be) / 2,;be] (- [ (N/4+1+ (N/4+1+N/2 ) / 2) 2 
+ 1, (N.4+1+N72 ) / 2]) in the:al, and the:be ] (413), it returns 
todecision 403. Right node (Empty node } of n set is done in 
u, (412). 

In case of tin ecai ' tack itis not a 

sky with empty node , (410), furthermore stack [poppu ], 
itremoves node , segment , set makes n, [:al andibej (41 1). As 
for n at time of this as for node , [a, ;be] of i itis a [0, N ]. 

n is done right node of n (5 node ) with and (412). [:ai 
and;be]is done [ (;al +:be) / 2 + l,;be] (- [N/2, N ]) with, 
(413). After that, it retinas to decision 403. 

Because -XI (404), stack is empty (410) with (5), it ends tree 
search. As for n (- 5 node ) not to be a empty node (403), X2 

In treatment alxn e. a , h -\ - > 33 •! it iia.pe data of deletion 
object . itundersf tods th it it is sometlii 1 - \ hich corresponds 
to node of 2. Here, node which is searched actually becomes, 
as descriptionbelow. 

1,2 and 4: 

node . which did check of graphic shape data whether or not 
of object 

3 and 5; 

node . which it searches as process of tree traverse 

From this, f 01 _ d.ita whether or not of 

object , 2 is divided, only pass of one of branch which it 
understands in every node that it does not pass. Namely, hi 
same way as time of tree formation, as for thequautiry of node 
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O^K, n(~©{D/~~R)l& del(~^0/-~ 
f*#i^©T?(606), Pa (Cn(-Q)<0>'"-K)^-te'yh'f 
5(607) s x2{del)(-x2(2))S( » + )/2(~N/2)T'& 
5©Ir«l£ 608 S;£ff5r?foy, a n(-<l W 

— K)jD*y— K(-<D<0/— K)t-b'yhf *(«»)a 

[ a , 0 ]U:[ a ,( a + £ )/2](-[0,N/2])^1rvht(6l 
0), da f^j^f ^^It^irybf 5(611)(1 
203) s C©££,a(-(2){D/~K)f£ del T?fcU(60 

6). del cds, ^/-mttizmy-^uim 

6 -61 7)© , xl (del CD £ /— K) {-xl (3)} i xl(de 
1 ©*[>~KX-xi(4))i:^a;*g-r 5*i5i 618 £H 

ClCTfl&xKdel <D£/~K)<xl(del CD&y~K) 
T?&9, fl36 618 tfm&t&<?>T\ del CD&/~ 
K(®©/— R}£ 11 (C-fe^hL(625X1204), Pa(-(T) 

©y~~^)<D do(S)y~Kf~ del ©^y-Kf'S^y 

-Ki£i^ht~5(625K1205), del ©&/~H\3} 

<»/~K)£ Pu (clrvKL, dn iz^i 

7^fi$-fe^hf 5(628), del CD3E\£/ 
~KIC Pn(-&<D/~F)<&£, «f/-K(i%IC«gy 
~K)^-fe»'K^ >ti2ir 12081, Pm- 3 CD/-H 
CD a y ™ Kf = n(-C4X0 /~K)£-fe ht" £ (630) c 
±iifeCD«lJi^^^T4^Z < kirj:y^'j~/~K 
(aum^rr-- :t^r*5fi209.) £<DgL 

«5t 615 ^H5/f\ CCDtSI* dei(-(2XD/~K) 
CD£, ay~Ki*it.lc^y™Ki$ti-CL^5cD 
t?(615), Pn(-3'(D /~K)CD clii(3E)t^y~K^ 
-b'yhL(63i),y~KcDi!j^5fiiI^^7-r 5(121 



of search object , when all node several (Quantities, of all 
graphic shape 1 1 K it understands that it 

is a log2K extentalmost. 

Therefore, with Prior Art , when tl graph . :;ape data . for 
example 100000 it is it tsnec* t< seal hi 00000 time 
graphic shape data of same number , but with tins system . 
only 17 times is sufficient (S log2 100000 ). In tins, as 
overhead , of free traverse namely process of tree traverse 
including number of no ie win f undei rands 

iusearching number of times that it is opening which is large. 

Next, referring to warp and weft figure of flowchart and 
Figure 12 whichaie shown in Figure 6 . concerning 
embodiment which deletes node of 2 of graphic shape data: 
which has become deletion < ject from ree you explain. 

First, del set is resign ed is lode f 2 >l <12fin Pais 
designated as dummy node 10 of Figure 1 and ( 602), left node 
{** * * node of 1 it is a node ) of Pn set is done in n and 

(603) , flag value which shows "Left" hi dn is done set and 

(604) . [0. N ] set is done in segment [;al and;be], (605) 
(1202). 



-xl decision 618 which compares (4) is executed. [:al. (;ai 
+;be) / 2] (- [0, N/2 ]) set is done in [;al aad;be] and (610), 
flag value whichshows "Lett" in dn is done set , ( 61 1) (1203 ). 
At time of this , as for n (- node of 2) (606), left of the dei, as 
for right node it is not a empty node together with del, 
because (616 - 61 7), xl (Left node of del ) {-xl (3) } with xl 
(Right node of del) 

Because here, xl (Left node of del ) <xl with (Right node of 
del ). decision 618 is formed right node mode of 4) of dei set 
is designated as n and (625) (1204), left node (node of 3) of 
del set is done in the dn (Left) node of Pn (- node of 1), (625) 
(1205). Left node (node of 3) of del set is designated as Pn 
and (627) (1206). flag value which shows "Left" in dn is done 
the set , (628). Left of del, in right node left of Pn ( - node of 
3),right node (Together empty node ) set (629) (1207 and 
1208), n (- node of 4 ) set is done inright node of Pn (- node of 
3), (630). It is possible to do reconstruction of tree *node , by 

lg c ned pro igo) 12 if? 

this , it returns to decision 615, but because at timeof this left 
of dei (- node of 2), as for right node it ismade empty node 
together, (615), empty node set is donein dn (Left) of Pn (- 
node of 3) and (631). deletion processina of node iscompleted 
(1210). 



Because -x2 (2) <= (;al +;be) / they are 2 (-N/2 ). decision 608 
with affirmative .set does left node (- node of 2) of n (- node 
of 1) in a, (609). Because next, n (- node of 1) is not del (- 
node of 2), (606), n (- node of I) the set is done in Pn, (607). 
x2 (del ) 
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And furthermore, pointer for drawing i rd . retention is 
deleted. Namely, next of graphic shape data (In case of this it 
does not exist. } which is inputted immediately before the 
graphi I i i f i isi 2 m order for graphic shape data 
(graphic shape data of 3 

graphic shape data of 2 to line up pointer is done set , in 
orderfor graphic shape data (In case of this it does not exist. ) 
wliich is inputted immediately before 2 to line up the pointer 
t i<^lvjiv it lat _ i . 1 ■> * < 

which is inputtedimmediatel] aire a aplii dtape data of 2 
(1211). 

At above, protocol which deletes graphic shape data ends. 

As above expressed, node deletion from tree 2 is divided only 
pass of one passe b skill hich. to every node Nameh as 
for quantity of node which that is traced from thereason which 
is similar to tree formation, when all node several(Quantities 
of all graphic shape data ) are designated as K. it understands 
that it is a log2K almost. 

conversation shape graphic shape compilation program of this 
system is started with operator , when compilation display of 
graphic shape data is received, frommidsS of ail graphic shape 
data in aforementioned tree search tteatmentsearches graphic 
shape data of compilation range in high speed , indicates in 
the graphic *display . 

FuTtheimoie, when in i< i ita is piled, 

indicator graphic shape depends on drawing order is, kind of 
when, you keep node *pointer wliich issearched in suitable 
arrangement after sort making drawing order, youindicate. 
Furthemioie you can use for ai rem n tfion of display 
screen withdeletion. 

In addition, when drawing such as does graphic shape doing, 
forms the new g ij hie ha « data calculating iectaugular 

oi ! s iic c ci nsenbed on basis of new graphic 
shape data , it tonus graphic >hape data making use of node 
generation . 

When graphic shaj ! l is formed ahead leieted 
graphic shape data of tire co-ordinate vicinity which with 
appropriate means , is appointed, doingaforementioned tree 
search treatment, it searches in high speed . hi ca.se of this , 
candidate graphic shape can be searched making use of 
thesmali rectangular ( [0 and 1024] x [0 and 1024] with it does 
for example all space , when designated coca dinate position is 
designated as x, y, it del e > s-8, y-8 j 3 jx+S. >+8 ] J 
wliich includes coordinate position wliich is appointed. 

In addition, in order furthermore to increase retrieval 
precision , had < saug k lation between 

designated co-ordinate pointsvis-a-vis candidate graphic 
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shape of plural , can also attach priority sequence . 

According to this Working Example , expansion it is possible, 
to do sea; vh : sha 1 eatedij m 

quite liigh speed it can offer comfoitabie :,h, task reality 
boundary vis-a-vis operator . 

In addition, whs 1 . h <pe data \ is-a-\ is LBP 

and the plotter . as foi being able to apply being clear, 
expansion range of the option in graphic shape data it is 
possible to select and to output to the high speed , 

Furthermore, not to input graphic shape data with 

conversation form , lumping _ r g tphic shape data of 

large scale through card and floppy disk or other media . 

becauseinpntting, tree production time (When quantity of 

input information is designated as K. ahnost it 

s. a ,proportk nate Kl l c2\ time j - hori in fully , if is 

possible. 

In addition, as shown in Figure 3 with ise hen 
starting conversation compilation on main memory , 
configuration it does tree with tree generation program 22, 
also where capacity of secondary storage 21 is insufficient, 
the tree cannot house it i - possil ie to guarantee 
responsiveness at timeof compilation operation. 

construction of tree which is explained with this working 
exampli lethin ic i tention to x Ui « 

rectangular , but coordinate system of all graphic shape data 
being [0, N ] x [0, M ], when it is a M»N, clearly, 
payingattention to yco-ordinafe , it is good configuration to do 
tree . If this it requires, it can hold down level of tree low. In 
addition, also it is possible to expati 1 coot 'mate system [0, 
N ] x [0 f M ] hi re al number space of op tion . 

(Effect of Invention ) 

As above been clear from place where you express, gr aphic 
shape data wassearched with co-ordinate as key , in system 
which it compilesoutputs. high speed response which is a 
impossible until recently by introducing the binary *tree , 
became possible. When namely, conventional response time 
is designated as kK, it can shorten to 4 • k' ? iog2K. However, 
as for K quantity of graphic shape data , as for k asfor 
overhead , k' of search process it is a overhead of tree search 
indescription above. 

Furthermore, searching is done acceleration , it becomes 
possible ton,,. i tge gi ph iap< lata 1 large seal 
momstically due to fact that the time when it requires in 
searching is shortened, compilation and theoutput of option 
range are Pr ior Art and it is possible to havehigher-level 
operahility , by being able to gu t to almost 

bedifferent froi , is guaranteed 

In resulting , perfon n jrapincs * system . means to 
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1- 



improve rapidly. 



J Brief Explanation oi the Drawing (s i 

As for Figure 1 as for construction of binary " tree which is a 
prmcipalpaif of this invention and figure arid second . : figuie 
which sho w ;i, _, t< na li e data , As for block 
diagram , Figure 4 which show - conceptual configuration 
example of gi r lies Hi hid ppl this invention as 

for flowchart . Figure 5 whicl to rch treatment of tree 
in this invention as for flowchart , Figure 6 which shows 
generation of the free from tree as for flowchart , Figuie 7 
wliich shows treatment vhic le fi nch she 

changed state of free structure at thethne of novel compilation 
of binary *tree , As for 8 th -10 figures as for figure and 
Figure i I which show the changed state of free structure at 
time of node addition of binary *free whichaceonipanies 

itrou of dra _ t 2 re 1 1 i_ t _ "i 1 
show search path of binary *tree figure which shows the 
changed state of tree structure at time of node deletion of 
binary *ti ee whichaccompanies deletion of drawing data . 
Figure 1 3 is figuie which shows coordinate system in order to 
explain thesearch protocol of graphic shape data which uses 
binary *tree . 

1... 

entire constitution , of tree 



3 — 



entire constitution , of gr aphic shape data 
3... 

tree *node , 



graphic shape data . 

7... 

n uni :n1 dec tag iai vinch uioui zi hie haj 



^-h-/~Mwft£Lfcg!«[0,N], 
11— 

12- 

13- 

m=ftmm. 



corresponds to root *node [0, N ], 



11... 

ai tt hi( ' ; i 
12... 

keyboard , 
13... 

Tatsuko computer . 
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17,21... 
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secondary star 


age. 
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LBP, 


LBP, 
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plotter , 
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patch type inpi 


it device , 
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tree generation 


; program 
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representative 
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